the 


lb 

HORIZONTAL  CEPHALIC  INDEX. 


BY 

J.  F.  KNOTT,  F.RC.S.I.,  L.K.Q.C.P.I., 

DEMONSTRATOR  OF  ANATOMY,  ROYAL  COLLEGE  OF  SURGEONS,  IRELAND. 

ETC.,  ETC. 


Reprinted  from  the  Dublin  Journal  of  Medical  Science — December,  1881. 


DUBLIN  : 

PRINTED  FOR  THE  AUTHOR 

BY  JOHN  FALCONER,  53,  UPPER  SACKVILLE-STREET. 


1881. 


I 


THE  HORIZONTAL  CEPHALIC  INDEX. 


<5 — & 

The  most  prominent  of  the  characteristics  which  serve  to  distin- 
guish the  races  of  mankind  are  to  he  found  in  the  cranium ; and, 
as  the  best  part  of  the  information  which  has  been  collected  on 
this  subject  by  various  observers  is  still  stowed  away  in  the  pages 
of  journals  and  pei’iodicals  which  seldom  meet  the  eye  of  the 
medical  public,  it  has  been  thought  that  a short  account  of  the 
subject,  embracing  the  principal  results  of  the  most  reliable 
authorities,  might  not  be  unacceptable  to  the  readers  of  the 
Dublin  Journal  of  Medical  Science. 

The  most  important  classification  of  human  skulls,  and  that 
now  universally  adopted  by  anthropologists,  is  the  one  made  by 
Retzius  some  years  ago.  His  division,  in  the  simplest  words,  is 
into  the  long  and  the  broad.  His  method  of  calculation  was  by 
determining  the  ratio  of  the  maximal  longitudinal  and  transverse 
measurements  of  the  skull  in  a horizontal  plane.  In  all  well- 
shaped skulls,  the  antero-posterior  measurement  is  the  greater, 
but  the  proportion  varies  within  wide  limits.  Taking  this 
diameter  at  100,  the  length  of  the  transverse  diameter  of  the  skull 
may  vary  from  about  92  to  fi2.  If  the  latter  be  at  80,  or  above, 
the  skull  is  said  to  be  brachy cephalic  ; if  below,  it  is  called  dolicho- 
cephalic. 

In  taking  these  measurements  the  antero-posterior  is  first 
calculated,  and  with  one  prominent  exception  (that  of  Welcker), 
all  anthropologists  agree  in  making  it  to  be  represented  by  a 
straight  line  reaching  from  the  ophryon  (central  point  of  glabella) 
in  front,  to  the  most  prominent  point  of  the  occiput  ( point 
occipital  maximal ) behind.  With  the  points  of  the  compass 
held  in  a perfectly  horizontal  position,  the  maximum  transverse 
diameter  of  the  skull  is  then  taken  in  whatever  position  it  may 
happen  to  fall — taking  cai’e,  however,  not  to  descend  too  low,  so 
as  to  avoid  the  supra-mastoid  prominences,  which  sometimes  . 
project  so  considerably  as  to  be  a source  of  fallacy.  In  calculating 
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the  antero-posterior  diameter,  M.  Welcker  measures,  not  from  the 
opliryon,  but  from  a point  situated  medially  between  the  frontal 
eminences  ( point  metopique  of  Broca).  Broca  himself  calculated 
this  measurement  for  another  purpose,  under  the  name  of  the 
antero-posterior  metopic  diameter.  From  these  data  the  horizontal 
cephalic  index  may  be  calculated,  its  formula  being  as  follows : — 


Transverse  diameter  X 100 
Antero-posterior  diameter. 


Excluding  extreme  particular  cases  this  index  varies  from  71 '4 
(Greenlanders)  to  85*63  (Lapps).  In  particular  cases,  still  ex- 
cluding deformed  skulls,  the  index  has  been  found  to  range 
between  62*62  (Neo-Caledonian)  and  92*77.  If  deformed  skulls  be 
included,  the  range  extends  from  56*33,  in  case  of  a scaphocephalic 
cranium,  to  103,  which  was  found  in  a Peruvian  skull. 

Since  the  nomenclature  of  Retzius  became  popularised  among 
anthropologists,  it  has  been  considered  advisable  to  use  some 
other  terms  to  designate  skulls  of  medium  indices.  Broca,  whose 
classification  is  most  used,  inserted  three  intermediate  groups,  and 
arranged  the  whole  as  follows : — 


Dolichocephali 
Sub-dolichocephali 
Mesaticephali  . 
Sub-brachycephali 
Brachycephali  . 


75  and  downwards 
75*01-77*77 
77*78-80 
80-83*34 

83*34  and  upwards. 


Thd  division  adopted  by  Thurnam  differs  in  the  measurements, 
although  most  of  the  names  are  identical : — 

Dolichocephali  . .71  and  downwards 


Sub-dolichocephali 
Orthocephali  . 
Sub-brachycephali 
Brachycephali 


72-73 

74-76 

77-79 

80  and  upwards. 


In  Huxley’s  classification  the  names  are  further  modified : — 

Mecistocephali  . . 69  and  downwards 

Mesocephali  . . . 71-74 

. 74-77 

. 77-80 

. 80-85 

. 86  and  upwards. 


Orthocephali  . 
Sub-brachy  cephal  i 
Eurycephali 
Brachistocephali 
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In  Welcker’s  system  the  ortliocepliali  are  from  74  to  78 ; sub- 
brachycephali  79-80  ; and  the  brachycephali  81  and  upwards. 

The  following  table  of  the  cephalic  indices  of  the  various  races 
of  mankind  is  from  M.  Broca : — 


True  Dolicliocephali. 

27  Australians  ....... 

21  Esquimaux  of  Greenland  . . . . . 

54  Neo-Caledonians  ....... 

18  Hottentots  and  Bosjesmans  . . . . . 

8 Kaffirs  ........ 

85  Negroes  of  Western  Africa  . 

6 Cro-Magnum  and  Diluvium  of  Paris  (Palaeolithic 
age)  ........ 

19  Troglodytes  of  Lozere  (polished-stone  period) 

22  Nubians  of  Elephantine  . . . . . 

19  Arabs  of  Algeria  ...... 

12  Pariahs  of  Calcutta  ...... 

11  Berbers  ........ 

Sub-dolichocephali. 

54  Dolmens  of  North  of  Paris  (polished-stone  period) 

28  Corsicans  of  Avapessa  (18th  century)  . 

20  Guanches  of  the  Canaries  ..... 

81  Ancient  Egyptians  . . . . ' . 

26  Dolmens  of  Lozere  (polished-stone  period)  . 

10  Tasmanians  ....... 

41  Polynesians  ....... 

81  Merovingians  ....... 

12  Modern  Egyptians,  Copts  ..... 

60  Spanish  Basques  (Guipuzeoa)  , . . . 

28  Chinese  ........ 


71-49 

71-71 

71- 78 

72- 42 

72- 54 

73- 40 

73-34 

73-22 

73- 72 

74- 06 
74-17 
74-63 


75-01 

75-35 

75-53 

75-58 

75- 86 

76- 11 
76-30 
76-36 

76- 39 

77- 62 
77-60 


Mesaticephali. 

44  Troglodytes  of  the  Marne  (polished-stone  period)  . 78 "09 

36  Gauls  . 78-09 

25  Mexicans  (undeformed)  .....  78T2 

53  Normans  of  1 7th  century  (Saint-Arnauld,  Calvados)  78*77 
49  Dutchmen  ........  78-89 

16  Troglodytes  of  the  Oise  (polished-stone  period)  . 79-50 

384  Parisians  (from  12tli  to  19th  century)  . . 79*45 

27  Americans  (Central),  undeformed  . . . 79-16 

36 (Northern)  „ . . .79-25 
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Sub-brachycephali. 

57  French  Basques  (Saint- Jean-de-Luz)  . . . 80*25 

4  Esthonians  80*39 

63  Bas-Bretons  of  the  Cotes-du-Nord  (Breton  Cantons)  81*25 
11  Mongols  (different  sources)  .....  81*40 

11  Turks 81*49 

29  Javanese  (Vrolik’s  collection)  ....  81*61 

73  Bas-Bretons  of  Cotes-du-Nord  (Gaulish  Cantons)  82*05 
11  Alsatians  and  Lorrains  . . • • .82*93 


Brachycephali. 

10  Indo-Chinese  ...... 

22  Savoyards  ....... 

5 Finns 

88  Anocognats  (Saint-Nectaire-le-Haut)  . 

11  Croatians  ...•••• 

6 Bavarians  and  Swabians  . . . • 

11  Lapps  ....•••• 

12  Syrians  of  Gebel-Cheikh  (slightly  deformed) 


83*51 

83*63 

83*69 

84*07 

84*83 

84*87 

85*07 

85*95 


The  next  table  of  races  and  indices  is  from  M.  Pruuer  Bey: — 


Americans  of  the  Pampas, 
Bogota,  &c.  . 

Americans  of  Vera  Paz  . 
Germans  (South) 

Laos  . • • • i 

Annamites 

Brachycephalic  Turks  . ] 
Brachycephalic  Malays 
Javanese  .... 
Borneans  .... 
Brachycephalic  P eruvians 
Puelches  . . . • 

Lapps  .... 
Ancient  brachycephalic 
Europeans 

Kalmucks  . • • / 

Brachycephalic  Bretons  . j 
Brachycephalic  Kanaks  . j 
Aetas  (women)  . . , 

Ancient  Europeans  . . ) 

Malays  (women) 


93 

87 

86 

85 


84 


83 

82 

81 


Brachycephalic  New 
Guineans 

Mexicans  .... 
Brachycephalic  Peruvians 
(women) 

Indo-Chinese  . 

Tagals  . . . . 

Belgians  . 

Dutch  . . . • 

Hovas  . . . ■ 

Papuans  with  aquiline  nose 
Red-skins 
Chinese  (women) 
Bellovaques  (men)  . 
Modern  Greeks 
Kabyles  (women) 

Jews  (women) 

Kourouglis  (both  sexes) 
New  Guineans 
Intermediary  Americans  . 
Araucanians  (men)  . 


‘ 80 
! 79 


l 78 
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Chinese  (men)  . 

Ancient  Romans 
Kabyles  (men)  . 

Aetas  (men) 

Tasmanians  (women) 
Dolichocephalic  Celts 
Scandinavians  (men) 
Dolichocephalic  Bretons  . 
Modern  Italians  (men  and 
women) 

Arabians  . 

Sclaves  (men)  . 

New  Zealanders 
Dolichocephalic  Kauaks  . 
Micronesiaus  . 
Tasmanians  (men)  . 

New  Guineans  (women)  . 
Dolichocephalic  Turks 
Etruscans 
Phoenicians 

Scandinavians  (women) 


77 


76 


■ 75 


. 75 


Tahitians . 

Americans  of  Brazil,  Peru, 

&c.  . . . . 

Araucanians  (women) 
Negroes  (women) 

Kaffirs  . 

Semitic  Hindoos 
Ancient  Celts  (men  and 
women) 

Irish  . 

Negroes  (men)  . 

Sacalaves  (women)  . 
Australians  (women) 
Brahmins 
Dravidians 
Persians  . 

Bellovaques  (women) 
Bosjesmans 
Hottentots  (women)  . 
Hottentots  (men) 
Esquimaux 


73 


72 


M.  Broca  carried  his  calculations  to  the  fourth  place  of 
decimals,  and  M.  Pruner  Bey  to  the  third.  I have  gone  no 
further  than  the  second,  as  I think  that  the  more  important 
figutes  so  afforded  will  strike  the  eye  more  forcibly.  M.  Pruner 
Bey  distinguishes  the  sexes,  which  are  united  by  Broca;  the 
latter,  on  the  other  hand,  has  grouped  together  the  Hottentots 
and  Bosjesmans,  which  are  separated  by  the  former,  &c. 

A calculation  from  the  above  table  of  M.  Broca  gives  a mean 
horizontal  cephalic  index  of  78  (excluding  deformed  skulls),  which 
represents  true  mesaticephaly.  According  to  the  calculations  of 
M.  Dietrici,  it  would  appear  that,  taking  the  total  population  of 
the  globe  at  1,288  millions,  1,026  millions  of  these  are  dobchoce- 
phali,  and  only  262  millions  brachycephali.  He  disregards,  how- 
ever, the  intermediate  groups  mentioned  above,  and  places  in  the 
first  category  the  whole  Chinese  population,  which  includes  421 
millions.  These  are  true  mesaticephab,  and  a comparison  of  the 
tables  of  Broca  and  Pruuer  Bey,  and  others  more  lately  compiled, 
with  the  observations  of  M.  Dietrici,  lead  us  to  agree  with  Quatre- 
fages  in  the  opinion  that  the  mesaticephali  embrace  a larger  pro- 
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portion  of  the  human  race  than  either  the  brachycephali  or 
dolichocephali. 

An  early  result  of  the  determination  of  the  cephalic  index  in  a 
sufficient  proportion  of  the  leading  races  of  mankind,  was  i he 
overthrow  of  a doctrine  of  Retzius  himself,  which  attracted  much 
interest  at  the  time  of  its  first  promulgation.  This  was  a belief 
that  the  autochthonous  races  of  Europe  (represented  by  the  Finns 
and  the  Basques)  are  brachycephali,  while  the  immigrant  races 
are  all  dolichocephali.  The  discovery  that  the  skulls  of  the 
Basques  are  dolichocephalic  weakened  the  faith  of  those  who  had 
been  disposed  to  accept  this  hypothesis,  which  was  completely  over- 
thrown by  the  results  of  measurement  of  the  oldest  fossil  crania  of 
Europe,  which  were  found  to  be  also  of  the  dolichocephalic  type. 

Examination  of  the  above  tables  also  shows,  very  strikingly,  the 
results  of  the  intercrossing  of  the  various  races.  The  negro  races 
are  generally  of  the  extreme  dolichocephalic  type,  the  only  pro- 
minent exception  being  the  Aetas.  This  race  has  been  shown  by 
Quatrefages  to  comprise  a group  of  populations  extending  from 
the  Andaman  and  Philippine  Islands  to  Torres  Strait  in  Melanesia, 
penetrating  New  Guinea,  and  in  this  way  “forming  a special 
branch  in  the  midst  of  the  Melanesian  negro  population.”  An 
analogous  discovery  with  regard  to  the  African  population  has 
been  made  by  hi.  Hamv,  who  found  six  brachy cephalic  skulls 
among  the  Paris  collections  which  had  been  taken  from  Cape 
Lopez,  and  the  neighbourhood  of  the  mouths  of  the  Fernando  Yaz. 
It  was  subsequently  shown  that  of  93  skulls  brought  from  the 
same  districts  by  Du  Chaillu,  27  were  either  brachy  cephalic  or 
mesaticephalie.  The  researches  of  Schweinfurtli  have  also  con- 
firmed this  result.  This  observer  places  among  the  brachycephali 
the  Niams-Niams  and  some  other  neighbouring  tribes.  The  hypo- 
thesis of  an  isolated  hyperborean  race  was  irreparably  damaged  bv 
the  demonstration  that  the  Lapps  and  the  Esquimaux,  which  were 
united  under  that  denomination,  belong,  the  first  to  the  extreme 
brachycephalic,  and  the  latter  to  the  extreme  dolichocephalic  types 
of  human  skull. 

The  skulls  of  the  white  races  present  a much  wider  range  of 
variation  than  those  of  the  yellow  or  black;  and  tables  of  cephalic 
iudices  show  that  the  same  index  places  side  by  side  the  most 
dissimilar  races — the  South  German  with  the  Annamite,  the 
Breton  with  the  Kalmuck,  the  Belgian  with  the  Tagal,  the  Parisian 
with  the  Malay,  and  the  Italian  with  the  Maori  (Quatrefages). 
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The  general  proportion  of  length  and  breadth  in  human  crania 
exists  from  birth;  but  this  assertion  has  been  qualified  by  the 
researches  of  Gratiolet,  who  has  shown  that  dolichocephaly  is  due 
to  a relative  development  of  certain  cranial  bones,  which  varies 
with  the  periods  of  life.  In  infancy  it  is  essentially  occipital , in 
the  child  it  is  found  to  be  temporal,  while  he  has  ascertained  that 
in  adult  life  it  is  especially  due  to  frontal  development.  In  the 
female,  the  antero-posterior  measui’ement  of  the  cranium  varies 
directly  as  the  length  of  the  temporal  regions;  and  in  this  parti- 
cular, then,  the  woman  retains  the  characteristic  of  childhood  all 
her  life. 

Basing  his  further  observations  on  these  data,  Gratiolet  has 
contrasted  the  dolichocephaly  of  white  races  with  that  of  i he 
African  and  Melanesian  negroes.  The  former  was  found  to  be 
essentially  frontal,  while  the  dolichocephaly  of  the  black  races  was 
always  due  to  occipital  development.  M.  Broca  has  also  borne  his 
testimony  to  the  distinction,  in  comparing  Basque  skulls  with  those 
of  Parisians.  Basing  their  views  on  the  evidence  afforded  by  these 
observations,  some  writers  on  anthropology  have  gone  so  far  as 
to  make  occipital  dolichocephaly  a characteristic  which  widely 
separates  the  black  from  the  white  man.  The  absurdity  of  this 
conclusion  has  been  definitely  established  by  M.  Broca,  and  the 
more  scientific  mind  of  M.  Gratiolet  himself  explains  the  variation 
by  a reference  to  the  different  degrees  of  evolutionary  perfection 
arrived  at  by  the  different  races.  In  the  skull  of  the  negro  and  of 
the  Basque,  we  have  but  the  persistence  of  an  anterior  condition 
which  they  shared  in  common  with  the  white  race.  “ The  negro 
and  the  Basque  preserve  throughout  life  the  cephalic  character  of 
the  infant  Parisian,  thus  forming  one  of  the  many  examples  of 
that  cessation  of  evolution,  which,  as  we  see  more  distinctly  every 
day,  plays  a considerable  part  in  the  characterisation  of  human 
races”  (Quatrefages). 

An  examination  of  the  facts  above  related  proves,  that  although 
the  horizontal  cephalic  index  cannot,  as  Retzius  was  disposed  to 
believe,  serve  as  a starting-point  in  the  classification  of  the  races 
of  man,  yet  its  value  in  the  characterisation  of  secondary  groups 
must  still  be  highly  estimated. 

The  difference  of  the  indices  (from  one  extreme  mean  to  the 
other)  in  the  table  of  M.  Pruner  Bey  is  24’6 ; in  Broca’s  table  it 
is  14‘552.  The  difference  is,  however,  chiefly  due  to  the  fact 
that  the  latter  observer  rejected,  as  deformed,  skulls  which  were 
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accepted  by  the  former  without  apparent  question.  But  if  extreme 
individual  instances  be  included,  a much  wider  range  of  variation 
will  be  found  to  exist.  In  the  skull  of  a Mongolian  mentioned  by 
Huxley,  the  index  was  as  high  as  97'7,  and  in  that  of  a New 
Zealander  it  descended  to  62*9.  This  gives  a difference  of  34*8. 
But  the  range  is  still  greater  if  deformed  crania  be  taken  into 
consideration — a scaphocephalic  skull  of  the  Laboratoire  d’ Anthro- 
pologic (Paris)  has  a cephalic  index  of  56*33,  and  a Peruvian  skull 
is  preserved  with  an  index  of  103.  The  following  names  have 
been  coined  from  time  to  time  by  the  anthropologists  of  late  years 
to  express  peculiar  forms  of  cranial  development : — 

Acrocephalus  ( oxycephalies , hypsoceplialus , pyrgoceplialus ),  skull 
of  high  altitude. 

Plulycephalus  ( tapeinocephalus ),  flattened  cranial  vault. 

Evrycephalas , broad  skull. 

Stenocephalus,  narrow  skull. 

Trocliocephalus,  skull  very  rounded. 

Trigonocephalus,  triangular  skull,  with  apex  in  front;  supposed 
to  be  due  to  early  synostosis  of  the  medio-frontal  suture. 

Megalocephalus,  cranium  of  exaggerated  capacity. 

Kephalon , skull  thick  and  large  (Virchow). 

Leptoceplialus  (gnicrocephalus).  very  small  skull. 

M acrocephalus,  elongated  skull. 

Plagiocephalns,  obliquely  ovate  deformity  (Virchow)  ; large  skull, 
with  flattened  frontal  region  (Busk). 

Cylindrocephalus,  skull  elongated  and  cylindrical. 

Klinocephalus,  skull  with  saddle-shaped  vault. 

Cymbocephalus,  an  exaggerated  form  of  the  preceding  (hour- 
glass skull). 

Scaphocephalus  (sphenoceplialus) , boat-shaped  skull. 

Pachycephalus , thick- walled  skull. 

Hypsistenocephalus , Oxylclinocephalits.  These  skulls,  as  their 
names  imply,  present  combinations  of  peculiarities  already  defined. 

The  opinion  of  Retzius,  whose  dictum  was  for  some  time 
accepted  almost  without  question,  referred  the  palm  of  intellectual 
superiority  to  the  dolichocephali,  but  this  conclusion  has  been 
vigorously  attacked  by  Broca.  The  latter  observer  objects  to  the 
conclusion  of  Retzius,  that  the  principal  observations  on  this  sub- 
ject were  made,  first  in  Sweden,  afterwards  in  England,  in  the 
United  States,  and  in  Germany ; in  all  of  which  countries  dolicho- 
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cephaly  largely  predominates,  and  adds  that  there  is  a natural  ten- 
dency for  men,  even  of  the  most  liberal  turn  of  mind,  to  attach  an 
idea  of  superiority  to  the  dominant  characteristics  of  their  own 
race.  The  observations  of  this  distinguished  anthropologist  (Broca) 
have  rather  led  him  to  the  opinion  that  the  superiority  should  be 
accorded  to  the  brachycephali ; as  he  found  that,  in  measuring  the 
cubical  capacity  of  a large  number  of  skulls,  the  advantage 
remained  with  those  of  the  latter  type.  He  confesses,  however, 
that  even  the  preponderance  of  cranial  capacity  might  not  be 
accompanied  by  proportional  elevation  of  the  intellectual  standard, 
and  that  the  form  of  the  brain  (and,  consequently,  of  its  osseous 
investment)  was  an  element  of,  at  least,  equal  importance.  The 
greater  development  of  the  frontal  lobes  of  the  cerebrum  which 
accompanies  frontal  dolichocephaly  (the  type  of  the  skulls  of  the 
Indo-European  race),  may,  he  acknowledges,  compensate,  and  more 
than  compensate,  for  the  apparent  inferiority  indicated  by  the 
smaller  volume  of  the  encephalon.  No  appreciable  difference  of 
general  outline  had  been  seen  by  this  observer  between  skulls  of 
the  middle  ages  and  those  of  the  present  century  (12th  and  19th 
centuries),  and  the  chief  observable  variation  was  a somewhat 
greater  proportion  of  the  number  of  crania  possessed  of  prominent 
frontal  development. 

The  truth,  however,  is  that  the  cranial  capacity  has  no  very 
definite  proportion  to  the  horizontal  cephalic  index.  It  is  very 
obvious  that  where  a diminution  of  one  diameter  is  compensated 
for  by  an  increase  of  another,  no  change  in  the  total  dimensions 
results.  Also,  we  have  the  marked  difference  in  the  condition  of 
skulls  whose  extreme  measurements  are  identical.  In  calling 
attention  to  this  point,  Cleland  has  shown  the  importance  of  distin- 
guishing the  skulls  which  are  well  filled  all  around  ( crania  latioria ) 
from  those  which  present  deep  depressions  between  the  prominent 
points  ( crania  angustioria ).  And,  in  regard  to  both  cubical  capa- 
city and  intellectual  development,  it  may  be  said  that  individual 
variations  are  so  frequent,  and  range  so  widely,  that  neither  can 
be  said,  as  in  cases  of  the  horizontal  cephalic  index,  to  bear  any 
definite  proportion  to  race  or  tribe.  The  subject  is,  however,  of 
extreme  interest  at  the  present  day,  and  will  more  than  repay  all 
the  attention  that  can  be  bestowed  upon  it ; for  a knowledge  of 
the  horizontal  cephalic  index  has  come  to  be  recognised  as  one  of 
the  most  distinctive  of  the  race-characteristics  which  distinguish 
the  various  sections  of  the  human  family. 


